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Abstract 

Aim: This study aimed to investigate the role of serum anti-thyroglobulin antibody (anti-TgAb) as a marker to predict the success of radioactive iodine (RAI) 
ablation therapy in differentiated thyroid cancer (DTC) patients and also investigate the role of anti-TgAb in the follow-up of thyroid cancer. Materials and 
Methods: One hundred thirteen DTC patients with total thyroidectomy who received RAI ablation therapy enrolled in this retrospective study. The first measure- 
ment was performed immediately before ablation therapy (thyroglobulin (Tg)1, anti-TgAb 1). The second measurement was performed just before the whole- 
body iodine 131 ('3"l) scan (WBS) within 6-12 months after ablation (Tg 2, Anti-TgAb 2). Patients were divided into two groups according to ablation success: 
Group 1 (successful) and Group 2 (unsuccessful). Tg and anti-TgAb levels and the difference between two measurements were compared between groups. 
Results: In terms of Anti-Tg antibody positivity and the anti-Tg Ab 1 and anti-Tg Ab 2 levels, there was no statistically significant difference between groups 
(p= 0.661, p = 0.716, p = 0.764, respectively). When the groups were compared in terms of anti-Tg Ab level change after treatment, a statistically significant 
decrease was observed in Group 1 (p <0.001), but there was no statistically significant decrease in Group 2 (p = 0.277). Discussion: In conclusion, a reduction 
in anti-Tg Ab level, measured within 6- 12 months after the ablation, can be used as an indicator of treatment success. 
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Introduction 

Differentiated thyroid cancers are the most leading cause of 
endocrine tumors [1]. Globally, its incidence has increased in the 
last decades. Total thyroidectomy is the mainstay of manage- 
ment of thyroid cancers, and thereafter patients are treated 
with radioiodine therapy [2]. Traditionally, WBS, basal and TSH- 
induced serum Tg measurement and cervical ultrasonography 
(USG) are obtained for evaluating the disease recurrence [3]. 
Serum Tg level is a relevant indicator for monitoring DTC pa- 
tients after total thyroidectomy with or without RAI therapy, 
and it is an indicator of cancer recurrence [4]. However, incor- 
rect serum Tg may be detected in patients with serum anti- 
Tg Ab positive. For this reason, Tg cannot be an ideal tumor 
marker for the follow-up of those patients [5]. The percentages 
of anti-Tg Ab in DTC patients have been reported in the range 
of 10% to 30% [6]. There have been studies published recently 
on whether anti-Tg Ab positivity increases with the recurrence 
rate [4,7]. However, it is not entirely clear whether anti-Tg Ab 
is predictive response factor to treatment or plays any role in 
the follow-up of thyroid cancer [6, 8, 9,10]. The aim of our study 
was to examine the role of serum anti-Tg Ab as a marker for 
predicting RAI ablation therapy achievement in patients with 
DTC. The second purpose was to investigate the role of anti-Tg 
Ab in the follow-up of thyroid cancer. 


Material and Methods 

Patients 

This retrospective study included 113 patients with total thy- 
roidectomy who underwent "'1 ablation therapy between 2003 
and 2011 in our clinic. The inclusion criteria were as fol- lows: 
1)All patients had differentiated thyroid carcinoma type, 2) Pa- 
tients had received empirical high-dose "3"! ablation therapy 
after total thyroidectomy surgery, 3)Complete follow- up data 
for the 6-12 months postoperative visit. Subjects who had a 
non-differentiated cancer type were excluded from the study. 
Serum Tg and Anti-Tg antibody measurement 

Serum Tg and anti-Tg Ab measurements were obtained under 
stimulated thyroid-stimulating hormone (TSH) condition. The 
first measurement was performed just before ablation therapy 
(Tg 1, anti-Tg Ab 1). The mean time duration between surgery 
and ablation therapy was 4.5+2.8 months. The second mea- 


surement was performed just before WBS at 6-12 months 
after ablation (Tg 2, Anti-Tg Ab 2). Tg and Tg-Ab values were 
measured with immunoassay analysis by Abbott ARCHITECT 
i2000SR Analyzer (Abbott Diagnostics). Tg-Ab value above the 
reference range was accepted positive (normal Tg-Ab is <4.11 
IU/ml). 

Follow-up after RAI ablation 

After 6-12 months of RAI ablation therapy, WBS was carried 
out under TSH stimulation. Concurrent Tg and anti-Tg Ab mea- 
surements were performed. Successful ablation was accepted 
when there was no residual or metastatic tissue in WBS and 
also Tg level <2 ng/ml. Subjects were assigned into two groups 
according to ablation success: Group 1 (successful) and Group 
2 (unsuccessful). 

Statistical analysis 

Data obtained in the study were statistically evaluated using 
the SPSS 20.0 (Statistical Package for Social Sciences for Win- 
dows SSPS Inc, Chicago, IL, USA) program. Continuous vari- 
ables were defined as a mean + standard deviation or median 
values and also categorical variables were defined as absolute 
numbers. Between the groups, differences were evaluated with 
the independent-samples t-test or the Mann-Whitney test for 
continuous variables and the Chi-square or the Fisher’s exact 
test for categorical variables. The Wilcoxon Signed-Rank test 
was used for analysis of the decrease in Tg and Anti-Tg Ab val- 
ues. To evaluate correlation, the Spearman’s correlation analy- 
sis was used. P <0.05 was accepted significant. 


Results 

Eleven of the 113 patients involved in the study were male and 
102 of them were female. The '*'l dose given to the patients 
was between 3.33-9.25GBq. The mean age was 46.73 + 12.68 
years. According to postoperative microscopic pathology re- 
sults, 108 (96%) patients had papillary carcinoma and 5 (4%) 
patients had follicular carcinoma. The mean TSH values mea- 
sured before the ablation therapy were 64.82 + 34.72. There 
was lymph node metastasis in 7 (6%) patients and distant me- 
tastasis in 3 (3%) patients. In 103 (91%) patients, there was no 
metastasis. According to the treatment results, 88 (78%) pa- 
tients were in Group 1 and 25 (22%) were in Group 2. There was 
no statistically significant difference between groups in terms 


Table 1. Comparison of some clinical and demographic parameters 


Group 1 
(Successful) 


Characteristics 


Group 2 
(Unsuccessful) 


Total 
(n=113) 


Age subgroups 


a ee ee ee Ce Eee 
Type of tumor 0,064 


ew 63.22 72.87 63.63 
Jeltlevelmedian (min ney) ai (8.20-111.00) (9.55-221.00) (8.20-221.00) | °7% 
arr 12.5 10.00 11.00 
Tumor Size mm median (min-max) =z (1-70) (1-45) (1-70) 0.483 


TSH: Thyroid-stimulating hormone 
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Table 2. Comparison of antithyroglobulin antibody and thyro- 
globulin between two groups 


: Group 1 Group 2 
eee ee (Successful) caver xdiaabe [see 


positive 


Anti-TgAb 


Anti-Tg Ab 1 level 
median (min-max) 
Anti-Tg Ab 2 level 
median (min-max) 


negative 


19.35 14.48 
(4.21-177.19) (6.12-221.01) 


8.45 5.13 
(1.11-75.54) (1.90-278.33) 


3 p<0001 p-0277 


Decrease of serum 
Anti-Tg Ab levels 


6.76 35.55 
(0.00-64.25) (0,14-619.30) 
<10ng/ml 


210 ng/ml 


Decrease of serum 
Tg levels 


Anti-TgAb: Serum anti-thyroglobulin antibody, Tg: thyroglobulin , Anti-Tg Ab 1 and 
Tg 1: The measurement before ablation therapy, Anti-Tg Ab 2 : The measurement 
before whole body 1311 scan at 6-12 months after ablation 


of the clinical and demographic parameters (Table 1). Compari- 
son of Antithyroglobulin Antibody and Thyroglobulin Outcomes 
Anti-Tg antibody was positive in 41 of 113 (36%) subjects and 
negative in 72 (64%) subjects before RAI ablation. There was 
no statistically significant difference between groups in terms 
of anti-Tg antibody positivity. There were no differences be- 
tween groups In terms of anti-Tg Ab 1 and anti-Tg Ab 2 levels. 
When the groups were compared in terms of anti-Tg Ab de- 
cline after the treatment, there was a significant decrease in 
Group 1 (p <0.001), while no significant decrease in Group 2 (p 
= 0.277) was observed. 

The evaluation of the decline in Tg values after the treatment 
showed a significant difference between both groups (Table 2). 
There was no significant correlation between tumor size and 
anti-Tg 1 values. Also, there was no significant correlation be- 
tween tumor size and decreased anti-Tg (Anti Tg2-Anti Tg1) 
levels. 


Discussion 

In this study, we examined the results of 113 patients with DTC 
who received RAI ablation therapy after total thyroidectomy. 
The anti-Tg Ab positivity rate in our study was 36%. The lit- 
erature describes different anti-Tg Ab positivity rates in DTC 
patients [4, 10, 11]. These rates vary from 6.2% to 35%. The 
different prevalences of anti-Tg Ab rates in DTC may reflect 
differences in methodological sensitivities and specificities and 
also the threshold range for a “positive” Tg Ab in the studies. 
TgAb levels are higher in DTC patients than in the general popu- 
lation. For this reason, It is thought that Hashimoto thyroiditis 
is related to thyroid cancer [10,12]. TgAb may interfere with 
thyroglobulin (Tg) and may cause falsely low or undetectable 
Tg level [13]. This rate was 25% in the study by Dufour [14]. 
For this reason, the role of anti-Tg for follow-up in anti-Tg 
positive DTC patients is under debate. The studies were con- 
ducted to determine whether anti-Tg Ab level may be a marker 


of prognosis [1, 4, 9-11, 15-17]. In a study by Jo et al. which 
retrospectively evaluated 1171 (254 with anti-tg positive) DTC 
patients, a positive preoperative serum anti-Tg Ab level was 
as- sociated with worse tumor features (higher lymphatic 
invasion and lymph node metastasis) but rarely displayed 
poor progno- sis [10]. A recent study, reported by Kuo et al. 
included 1206 (75 with anti-Tb positive) patients, Study re- 
sults revealed that during the disease course, positive anti- 
Tg Ab level was not be- ing related to the prognosis in PTC 
patients [4]. In our study, patients were assigned into two 
groups, as successful (Group 1) and unsuccessful (Group 2), 
according to the results of abla- tion therapy. No significant 
difference was established in the groups in terms of anti-Tg 
levels and anti-Tg Ab positivity. We speculate that the result 
of our study may be related to the small sample size. Ac- 
cording to these results, we think further research is needed 
on this subject. 
There are some studies in the literature regarding the use- 
ful- ness of anti-Tg Ab in the follow-up of the patients [1, 2, 
4,9, 11, 18]. These studies emphasized that changes in anti- 
Tg Ab dur ing 6-12 months after ablation period may be an 
indicator of recurrence. In our study, we examined whether there 
was a Sig- nificant decrease in anti-Tg Ab levels within 6-12 
months after ablation therapy. There was a significant decrease 
in patients with successful ablation therapy, but there was no 
significant decrease in unsuccessful patients. In the review re- 
ported by Verburg and colleagues, a minimum waiting period of 
6 months is suggested for considering an increase in anti-Tg Ab 
to be an indicator of potentially progressive disease. However, 
they reported that anti-Tg Ab levels may be interpreted as a 
sign of the remission of the disease over the months following 
the '3'| therapy [19]. American Thyroid Association (ATA) guide- 
lines emphasized that if the patients who were initially positive 
for anti-Tg antibodies, thereafter become negative but subse- 
quently have rising levels of anti-Tg Ab, repeated or progressive 
disease should be suspected. Declining levels of anti-Tg Ab may 
imply successful therapy [20]. 
Serum Tg level is an assay routinely used to follow DTC patients 
who have undergone ablation therapy and total thyroidectomy. 
Studies revealed that Tg values measured after total thyroidec- 
tomy or before RAI ablation therapy contribute to the risk strat- 
ification. It was also emphasized that Tg values can be used 
for prediction of treatment success [21- 24]. Tg 1 levels were 
statistically different between the two groups in our study. In 
the ablation successful group, Tg 1 levels were lower. Further- 
more, although there was a limited number of patients when 
the threshold for Tg 1 is taken as 10; the achievement rate was 
higher in patients with Tg 1 <10 ng / mL when compared to pre- 
treatment values. We evaluated the decrease in serum Tg level, 
and there was a significant decrease in patients with or without 
anti-Tg positive in both Group 1 and Group 2. However, there 
was a Significant decrease in the anti-Tg level only in Group 1 
patients who benefited from ablation therapy. 
The limitation of this study was the low number of anti-Tg posi- 
tive patients. We believe that further studies with more patients 
will contribute to this area. 
In conclusion, we believe that a reduction in the anti-Tg Ab level, 
measured between 6 and 12 months after the ablation, may be 
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indicative of treatment success. For this reason, the serum level 
of anti-Tg Ab can be a reliable tool in the evaluation of ablation 
success. 


Scientific Responsibility Statement 

The authors declare that they are responsible for the article’s scientific content in- 
cluding study design, data collection, analysis and interpretation, writing, some of the 
main line, or all of the preparation and scientific review of the contents and approval 
of the final version of the article. 


Animal and human rights statement 

All procedures performed in this study were in accordance with the ethical standards 
of the institutional and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards. No animal or 
human studies were carried out by the authors for this article. 


Funding: None 


Conflict of interest 
None of the authors received any type of financial support that could be considered 
potential conflict of interest regarding the manuscript or its submission. 


References 

1. Durante C, Tognini S, Montesano T, Orlandi F, Torlontano M, Puxeddu E et al. Clini- 
cal Aggressiveness and Long-Term Outcome in Patients with Papillary Thyroid Cancer 
and Circulating Anti-Thyroglobulin Autoantibodies. Thyroid. 2014; 24 (7): 1139-45. 
2. Padma S, Sundaram PS. Radioiodine as an adjuvant therapy and its role in followup 
of differentiated thyroid cancer. J Can Res Ther. 2016; 12: 1109-13. 

3. Coelho SM, Buescu A, Corbo R, Carvalho DP, Vaisman M.Recurrence of Papillary 
Thyroid Cancer Suspected by High Anti-Thyroglobulin Antibody Levels and Detection 
of Peripheral Blood Thyroglobulin mRNA. Arq Bras Endocrinol Metab. 2008; 52 (5): 
1121-5. 

4. Kuo SF, Chao TC, Chang HY, Hsueh C, Lin CL, Chiang KC et al. Prognosis of papillary 
thyroid cancers with positive serum thyroglobulin antibody after total thyroidectomy. 
Asian J Surg. 2017; 40: 186-92. 

5. Li YR, Tseng CP. Hsu HL, Lin HC, Chen YA, Chen ST et al. Circulating epithelial cells 
as potential biomarkers for detection of recurrence in patients of papillary thyroid 
carcinoma with positive serum anti-thyroglobulin antibody. Clinica Chimica Acta. 
2018; 477: 74-80. 

6. Asli IN, Siahkali AS, Shafie B, Javadi H, Assadi M. Prognostic Value of Basal Serum 
Thyroglobulin Levels, but Not Basal Antithyroglobulin Antibody (TgAb) Levels, in Pa- 
tients with Differentiated Thyroid Cancer. Mol Imaging Radionucl Ther. 2014;23(2): 
54-9, 

7. Smooke-Praw S, Ro K, Levin O, Ituarte PH, Harari A, Yeh MW. Thyroglobulin anti- 
body levels do not predict disease status in papillary thyroid cancer. Clinical Endocri- 
nology. 2014; 81: 271-5. 

8. Dewi AR, Darmawan B, Kartamihadja AHS, Hidayat B, Masjhur JS. Antithyroglobu- 
lin Antibody as a Marker of Successful Ablation Therapy in Differentiated Thyroid 
Cancer. World J Nucl Med. 2017; 16: 15-20. 

9. Jo K, Kim MH, Ha J, Lim Y, Lee S, Bae JS et al. Prognostic Value of Preoperative 
Anti-thyroglobulin Antibody in Differentiated Thyroid Cancer. Clinical Endocrinology. 
2017; 87: 292-9. 

10. Morbelli S, Ferrarazzo G, Pomposelli E, Pupo F, Pesce G, Calamia | et al. Relation- 
ship between circulating antithyroglobulin antibodies (TgAb) and tumor metabolism 
in patients with differentiated thyroid cancer [DTC]: prognostic implications. J Endo- 
crinol Invest. 2017; 40: 417-24. 

11. Boi F, Pani F, Mariotti S. Thyroid Autoimmunity and Thyroid Cancer: Review Fo- 
cused on Cytological Studies. Eur Thyroid J. 2017; 6:178-86. 

12. Spencer C, Fatemi S. Thyroglobulin antibody (TgAb) methods Strengths, pitfalls 
and clinical utility for monitoring TgAb-positive patients with differentiated thyroid 
cancer. Best Pract Res Clin Endocrinol Metab. 2013; 27: 701-12. 

13. Dufour DR. Thyroglobulin Antibodies-Failing the Test. J Clin Endocrinol 
Metab.2011; 96(5): 1276-8. 

14. McLeod DS, Cooper DS, Ladenson PW, Ain KB, Brierley JD, Fein HG et al. Prognosis 
of Differentiated Thyroid Cancer in Relation to Serum Thyrotropin and Thyroglobulin 
Antibody Status at Time of Diagnosis. Thyroid. 2014; 24(1): 35-42. 

15. S. Hosseini, R. J. Payne, F. Zawawi, A. Mlynarek, M. P. Hier, M. Tamilia, and V. |. 
Forest. Can preoperative thyroglobulin antibody levels be used as a marker for well 
differentiated thyroid cancer? J Otolaryngol Head Neck Surg. 2016; 45: 31. 

16. Nabhan F, Porter K, Senter L, Ringel MD. Anti-thyroglobulin antibodies do not 
significantly increase the risk of finding iodine avid metastases on post-radioactive 
iodine ablation scan in low-risk thyroid cancer patients. J Endocrinol Invest. 2017;40: 
1015-21. 

17. Chung JK, Park YJ, Kim TY, So Y, Kim SK, Park DJ et al. Clinical significance of 
elevated level of serumantithyroglobulin antibody in patients with differentiated thy- 
roid cancer after thyroidablation. Clin Endocrinol [Oxf]. 2002 ; 57 (2): 215-21. 

18. Verburg FA, Luster M, Cupini C, Chiovato L, Duntas L, Elisei R et al. Implications 
of Thyroglobulin Antibody Positivity in Patients with Differentiated Thyroid Cancer: A 
Clinical Position Statement. Thyroid. 2013; 23(10): 1211-25. 

19. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel Sj, Nikiforov YE et al. 
2015 American Thyroid Association Managemen Guidelines for Adult Patients with 
Thyroid Nodules and Differentiated Thyroid Cancer. Thy-roid. 2016; 26(1): 1-133. 


20. Xue Yang, Jun Liang, Tian-Jun Li, Ke Yang, Dong-Quan Liang,Zhuang Yu and Yan- 
Song Lin. Postoperative Stimulated Thyroglobulin Level and Recurrence Risk Stratifi- 
cation in Differentiated Thyroid Cancer. Chinese Medical Journal. 2015; 128(8):1058- 
64. 

21. Lim |, Kim SK, Hwang SS, Kim SW, Chung KW, Kang HS and Lee ES. Prognostic 
implication of thyroglobulin and quantified whole body scan after initial radioiodine 
therapy on early prediction of ablation and clinical response for the patients with 
differentiated thyroid cancer. Ann Nucl Med. 2012; 26:777-86. 

22. Lee HJ, Rha SY, Jo YS, Kim SM, Ku BJ, Shong M et al. Predictive Value of the Preab- 
lation Serum Thyroglobulin Level After Thyroidectomy Is Combined With Postablation 
"311 Whole Body Scintigraphy for Successful Ablation in Patients With Differentiated 
Thyroid Carcinoma. Am J Clin Oncol. 2007; 30: 63-68. 

23. Kim TY, Kim WB, Kim ES, Ryu JS, Yeo JS, Kim SC et al. Serum thyroglobulin lev- 
els at the time of '*"! remnant ablation just after thyroidectomy are useful for early 
prediction of clinical recurrence in low-risk patients with differentiated thyroid carci- 
noma. J Clin Endocrinol Metab. 2005; 90(3):1440-45 


How to cite this article: 

Fadime Demir, Zekiye Hasbek, Taner Erselcan, Bulent Turgut. The role of anti-thyro- 
globulin antibody in treatment and follow up of differentiated thyroid cancer. Ann Clin 
Anal Med 2018; Ann Clin Anal Med 2020;11(3):207-210 


210 | The Annals of Clinical and Analytical Medicine 


